Inverse modulation of gamma-aminobutyric acid- and glycine-induced currents by progesterone.
The ability of certain synthetic and endogenous steroids to modulate neuronal responses to gamma-aminobutyric acid (GABA) is well documented, but little is known of the effect of steroids on glycine responses. We show here that in voltage-clamped neurons progesterone (10-100 microM) itself enhances GABA-induced chloride currents but, surprisingly, antagonizes those induced by glycine. Some, but not all, progesterone metabolites also display these effects. The effects of progesterone on GABA and glycine responses are dose dependent, with EC50 values of 26 and 16 microM and maxima of +156 and -60%, respectively. Progesterone and its reduced metabolite 5 alpha-pregnan-3 alpha-ol-20-one potentiate GABA responses by acting through a common site. The site through which progesterone acts to inhibit glycine responses is distinct from the strychnine and glycine binding sites. These results not only provide an important distinction between chloride-mediated GABA and glycine responses but also suggest that endogenous progesterone or its metabolites may differentially modulate the inhibitory actions of these two neurotransmitters.